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Abstract 
Learning behaviors are observable actions, habits, and manifestations of attitudes 
that facilitate learning, such as persevering at difficult tasks, showing interest in academic 
subjects, demonstrating care and concern about classwork, and graciously accepting 
feedback (Buchanan, McDermott, & Schaefer, 1998). Assessment of these learning 
behaviors is an essential first step to effective intervention. It is important to know which 
learning behaviors to target and the degree of deficit in order to remediate learning 
problems. The present study examined the medium length (two-month) stability of scores 
obtained from the Learning Behaviors Scale (McDermott, Green, Francis, & Stott, 1999). 
Fifty K-8 teacher rater participants from 29 schools across 26 urban, suburban, and rural 
school districts in Illinois and Iowa twice rated a total of 100 students (50 girls, 50 boys) 
on the LBS with a two-month retest interval. Both raw scores and T scores were analyzed 
for pattern (Pearson correlations) and level (t-tests for dependent means) agreement 
(McDermott, 1988), and all outcomes supported test-retest reliability (stability). Raw 
score stability coefficients ranged from .57-.75 and T score stability coefficients ranged 
from .40-.63. All LBS Total and Factor (raw and T score) means across the retest interval 
were found to be either not statistically different or yielded small effect sizes. The 
implications for use of the LBS given stable LBS scores and the stability of learning 
behaviors as a construct were discussed. Results provided support for the relative stability 
of LBS Total and LBS subscale scores over a period of two months. 
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Stability of the Learning Behaviors Scale 
 This study examined the moderate term longitudinal stability of Learning 
Behaviors Scale (LBS; McDermott, Green, Francis, & Stott, 1999) scores as well as the 
relative stability of learning behaviors as a construct. Children who are explicitly taught 
foundational learning behaviors and skills tend to achieve success in the academic 
environment (McDermott et al., 2006). In order to ensure that students master these 
foundational skills, it is important that educators have effective tools for assessing and 
monitoring change in student learning behaviors. If the LBS has sufficient psychometric 
adequacy for use and if LBS scores are stable over a period of several months, changes in 
LBS scores might be attributed to instruction or intervention the student received. The 
LBS could provide benchmark information to inform educators on which behaviors to 
target, and subsequent LBS ratings might assess progress made.  
Introduction 
A great debate occurred in the United States over whether preschool (pre-
kindergarten) should be universal. This debate existed for a number of reasons, namely 
the plethora of pre-academic skills potentially obtained in that developmental period for 
3- and 4-year-olds that proponents believed to be fostered in the preschool environment. 
Stott, Green, and Francis (1983) wrote, “the chief benefit a young child can gain from the 
first year or two in school is to learn how to learn” (p. 73). Cognitive ability is the largest 
single contributor to academic success, accounting for approximately 50% of the 
variability in academic achievement (Jensen, 1998; Naglieri & Bornstein, 2003). 
However, intelligence is but one piece of the puzzle, and interventions to bolster 
intelligence are abysmal at best, due to the stable nature of IQ (Brown & Campione, 
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1982; Ceci, 1990, 1991; Glutting & McDermott, 1990a, 1990b; Macmann & Barnett, 
1994; Neisworth & Bagnato, 1992; Reschly, 1988, 1997; Scarr, 1981; Schaefer & 
McDermott, 1999; Spitz, 1986; Ysseldyke & Christenson, 1988). Thus, it is wise to look 
to other contributors to learning and academic success to intervene appropriately and help 
students better develop academic skills. The sooner methods to teach and foster 
developmentally appropriate skills, the better the outcomes for students.   
 Additional student characteristics, environmental factors, and abilities affect a 
child’s learning, such as temperament, instructional practice, health and nutrition, 
resources (e.g., quality childcare, access to stimulating environments), curricula, teacher-
student relationship, social-emotional health, and learning behavior (Carter & Swanson, 
1995; Finn & Cox, 1992; Jussim, 1989; Schuck, Oehler-Stinnet, & Stinnet, 1995; 
Wentzel, 1991). Not all of these factors are malleable, but learning behaviors have been 
shown to be teachable, thus allowing for improvement (Barnett, Bauer, Ehrardt, Lentz, & 
Stollar, 1996; Engelmann, Granzin, & Severson, 1979; Keogh & Becker, 1973; Stott, 
1978, 1981; Stott & Albin, 1975; Weinberg, 1979). Learning behaviors are observable 
actions, habits, and manifestations of attitudes that facilitate learning, such as persevering 
at difficult tasks, showing interest in academic subjects, demonstrating care and concern 
about classwork, and graciously accepting feedback (Buchanan, McDermott, & Schaefer, 
1998). Assessment of these learning behaviors is an essential first step to effective 
intervention. It is important to know which learning behaviors to target and the degree of 
deficit in order to remediate learning problems.  
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Additional contributions to achievement 
 Achievement and intelligence are undoubtedly linked (Gottfreson, 2008; Naglieri 
& Bornstein, 2003; Neisser et al., 1996; Sattler, 2008; Watkins, Lei, & Canivez, 2007). 
However, there are important reasons to look further than just intelligence for influences 
on academic achievement:  
1. IQ scores are generally stable, interventions designed to increase IQ have 
yielded poor results (Locurto, 1991; Neisser, et al., 1996; Protzko, 2015; 
Spitz, 1986) 
2. Half of achievement is accounted for by IQ, but half is not (Gottfredson, 
2008; Naglieri & Bornstein, 2003; Neisser et al., 1996; Sattler, 2008) 
3. IQ tests do not produce effective interventions nor link results to effective 
targeted intervention (Brown & Campione, 1982; Ceci, 1990, 1991; Glutting 
& McDermott, 1990a, 1990b; Kearns & Fuchs, 2013; Macmann & Barnett, 
1994; Melby- Lervåg & Hulme, 2013; Neisworth & Bagnato, 1992; Reschly, 
1988, 1997; Scarr, 1981; Schaefer & McDermott, 1999; Spitz, 1986; 
Stuebing, et.  al., 2015; Ysseldyke & Christenson, 1988) 
Intelligence is indeed a crucial factor in understanding an individual’s acquisition 
of achievement, but other important factors influence achievement as well. Additional 
student and environmental variables have been identified in the literature as key factors in 
the acquisition of academic skills. 
Carroll began studying and publishing research on student and environmental 
variables in the 1960s. His 1963 article in Teacher’s College Record laid out his 5-
dimensional model for school learning that sought to address the variables that 
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contributed to student learning. The variables included in the model were aptitude, ability 
to understand instruction, opportunity to learn, quality of instruction, and perseverance. 
Aptitude referred to mastery latency, that is, the time it took a student to master a skill or 
concept. High aptitude learners require less time to understand a concept or master a skill, 
and low aptitude learners are much slower to understand and achieve mastery. Ability to 
understand instruction was the preparedness of the student for understanding the specific 
material to be learned. It was essentially pre-requisite knowledge and pre-skills. The 
opportunity to learn dimension referred to the time spent learning (time available), and 
was the function of time spent learning over the time needed to learn. A student spends 
time learning when they have the opportunity to and when they exhibit perseverance (i.e.  
they are engaged), and each student has an amount of time necessary to learn. If the 
student spends little time learning when a lot of time is needed, they will learn little. 
Carroll asserted that students require sufficient time to reach mastery before moving on to 
new concepts and skills. As Skinner advised in his 1984 article The Shame of American 
Education, “put first things first” (p. 950). Carroll’s fourth dimension, quality of 
instruction, was the standard of instruction received, which was affected by 
characteristics, such as the teacher’s competency and the quality of the educational 
materials used. Finally, perseverance referred to the student’s willingness to continue 
spending time and effort to learn.   
Anderson and Messick (1974) outlined 29 factors related to a child’s social 
competency that were identified by a panel composed of psychologists, philosophers, 
scientists, and educators who came together to deliberate the meaning and identification 
of social competency in children, so that reliable assessment and coherent research could 
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flow from their findings. All members of the panel agreed that intelligence was only one 
important piece (of many) in fostering children’s development. The facets of social 
competency they offered included “competence motivation,” “curiosity and exploratory 
behavior,” “control of attention,” and “flexibility in the application of information-
processing strategies” – covering several domains from a holistic focus. Theoretical 
underpinnings for the 29 facets came from Piaget, Binet, Rogers, Bandura, Thurstone, 
and Kohlberg, among others. 
The work of Carroll (1963) and Anderson and Messick (1974) aimed to satisfy 
the need for identification of the variables necessary to develop academic achievement, 
including both individual and environmental variables. Cognitive ability undoubtedly 
affects learning the most, but characteristics and behaviors, such as using effective 
strategies, sustained attention to tasks, active participation, reflective responding, 
welcoming novelty, and graciously accepting correction and feedback also influence 
student learning and achievement (Carter & Swanson, 1995; Finn & Cox, 1992; Jussim, 
1989; Shuck, Oehler-Stinnet, & Stinnett, 1995). Achievement is also influenced by 
individual factors including motivation, attitude, persistence, strategy, engagement, and 
study skills; as well as environmental factors including things like teacher competency, 
curriculum, and quality of educational materials.   
Carroll (1963) touted both individual and environmental factors (dimensions) in 
his model. He outlined five total: aptitude (individual), quality of instruction 
(environmental), opportunity to learn (environmental), perseverance (individual), and 
ability to understand instruction (individual). Then, Anderson and Messick (1974) 
identified 29 internal, individual characteristics of students that affect social competency 
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and development. These early writings laid the groundwork for today’s most prominent 
researchers in the area of learning behaviors, and served as the foundation for the work of 
McDermott, Stott, Green, and Francis.   
The Benefit of Researching Learning Behaviors 
 While cognitive ability holds the largest singular share of variability in learning 
and academic achievement, it simply does not have effective, reliable intervention 
available. Intelligence is known as a stable construct, and IQ tests do not lend themselves 
to successful targeted intervention to foster achievement. Best practice in school 
psychology is to link assessment to intervention to create positive change for students 
rather than to simply make predictions (VanDerHeyden & Burns, 2018). The behaviors 
that support learning are far more open to change and can be targeted for intervention and 
teaching, ultimately affecting and enhancing the individual’s learning and achievement. 
Assessment of learning behaviors offers additional insight into learning difficulties and 
can aid in the remediation of learning problems (McDermott, Goldberg, Watkins, 
Stanley, & Glutting, 2006). 
Measurement of Learning Behaviors 
 The first tool used to investigate learning behaviors in the classroom, the 
Classroom Behavior Rating Scale (CBRS) was constructed by Reynolds, DeSetto, and 
Bentley (1977). The tool and the process of development was illustrated and validated by 
Reynolds (1979). Classroom behaviors, such as response to direction, attention, and 
persistence were described in 100 behavior statements in the original version of the scale. 
Revision then organized the statements into contexts, such as seat work, small group 
instruction, homework, projects, test situations, and large group instruction. Reynolds and 
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colleagues whittled the scale down to 40 items after conducting field testing and 
collecting teacher evaluations, then analyzing data from all sources. The slimmer version 
was then field tested with a sample of 218 students in grades 1-6, rated by 41 regular 
education teachers on the CBRS. The coefficient alpha obtained for the total sample was 
.98 with a standard error of measurement of 3.98 points. There was a mean item-total 
scale correlation of .87, and the correlations ranged from .85-.93. Factor analysis was 
conducted using principal components (although principal components is not technically 
factor analysis), and one strong factor emerged that accounted for 76.8% of the total 
variance in CBRS scores, indicating that it is a unidimensional scale. Items loaded to the 
factor in a range from .77 to .94. 
 Stott’s work investigating learning styles led to the development of the Learning 
Behaviors Scale (LBS; McDermott, Green, Francis, & Stott, 1999). Stott, Green, and 
Francis (1982) developed the Guide to the Child’s Learning Skills (GCLS), a 14-
category, 3-point ordinal scale (“certainly applies,” “applies sometimes,” or “doesn’t 
apply”) composed of statements describing faulty learning behaviors. The scale was 
based upon information collected from a six-month study of 50 students who were 
referred by their teachers for being likely to develop learning problems. Because the scale 
was not suitable for class-wide use and was skewed toward poor learning behaviors, Stott 
et al. revised the scale to be briefer and changed some of the language to be positive, 
hypothesizing that the positive learning behaviors would relate to positive academic 
achievement. The GCLS then consisted of 7 items that purported to measure attention, 
concentration, flexibility, alertness, self-reliance, confidence, and participation. 
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 Stott, Green, and Francis (1983) tested their hypothesis that positive learning 
behaviors were related to academic achievement using measures of reading, numeracy, 
and spoken language and the revised GCLS. Teachers who provided the ratings for the 
GCLS did not provide the ratings in the academic subjects, to avoid methodological 
issues. The results supported the hypothesis, as those with poor learning behaviors 
(styles) tended to have poor ratings in the academic areas, while those with good learning 
behaviors (styles) tended to have higher ratings in the academic subjects. In the 
educational implication section of the article, Stott et al. wrote that children in special 
education should be assessed for learning behaviors (style) deficits and receive targeted 
intervention, then be re-assessed to determine their response to intervention. For the 
primary curriculum, Stott et al. advised the first years of school teach students how to 
learn, due to the benefits of good learning behaviors. Modifications to the GCLS then 
paved the way for the creation of the Learning Behaviors Scale (LBS; McDermott, 
Green, Francis, & Stott, 1999).   
The Learning Behaviors Scale (LBS) 
The LBS is a 29-item teacher report scale on which the teacher indicates for each 
behavioral statement whether it most often applies, sometimes applies, or doesn’t apply to 
the student’s typical behavior within the past two months. Twenty-five of the 29 items 
are used to arrive at the LBS total and four subscale scores (4 items failed to load onto the 
four factors). The LBS purports measurement of four factors related to learning behavior: 
Competence Motivation (CM), Attitudes Toward Learning (AL), Attention/Persistence 
(AP), and Strategy/Flexibility (McDermott, 1999). McDermott used both exploratory and 
confirmatory factor analysis, and this structure has been generally supported in empirical 
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analysis with a independent samples (Canivez, Willenborg, & Kearney, 2006; Worrell, 
Vandiver, & Watkins, 2001), though 3 factors emerged with an updated analysis of the 
standardization sample (Canivez & McDermott, 2016). The LBS was nationally 
standardized using a sample of 1500 students from 154 public school districts and 47 
private schools aged 5 to 17, half male and half female. Stratification was based upon the 
1992 U.S. Census Report, matching the general population closely on the factors national 
region, community size, family structure, social class, and race. Matrix blocking was 
used to balance the participants into equivalent representation of these characteristics 
across grade level and age.  
The LBS (McDermott et al., 1999) has accrued 30 years of empirical support 
through its own development as well as through independent research (Birrell, Phillips, & 
Stott, 1985; Canivez & Beran, 2011; Canivez & McDermott, 2016; Canivez, Willenborg, 
& Kearney, 2006; Durbrow, Schaefer, & Jimerson, 2001; Green & Francis, 1988; Green, 
Francis & Stott, 1984; Ledvina, 2013; McDermott, 1984, 1999; McDermott & Beitman, 
1984; Phillips, Stott & Birrell, 1987; Pies, 1988; Smith, 2015; Stott, 1985; Stott, Green, 
& Francis, 1983; Stott, McDermott, Green, & Francis, 1988; Worrell & Schaefer, 2004; 
Worrell, Vandiver, and Watkins, 2001; Yen, Konold, & McDermott, 2004). The LBS has 
also been adapted for preschool use (PLBS; McDermott, Leigh, & Perry, 2002), and the 
structure and validity of the PLBS has been confirmed through at least one study 
(Rikoon, McDermott, & Fantuzzo, 2012), though further investigation is necessary. 
There is also a more elaborate preschool version, the Learning-to-Learn Scales (LTLS; 
McDermott, 2014). 
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While the body of independent research on the technical properties LBS has been 
fairly robust, very little longitudinal stability information has been collected from 
analyses of the short to medium-term stability of LBS scores. The published literature on 
the psychometric properties of the LBS to date will be discussed in the literature review, 
including the few studies conducted on stability of LBS scores, supporting this study of 
test-retest reliability with a two-month interval. 
Literature Review 
Standardization Sample 
 The LBS was thoroughly standardized and nationally normed according to the 
1992 United States census data. Fifteen-hundred participants were drawn from 154 public 
schools and 47 private schools. McDermott’s (1999) team sent out demographic forms, 
then randomly selected participants from the pool with the only restrictions being that 
stratification quotas were satisfied and no more than two students from the same teacher 
were recruited. Stratified random sampling considered factors of race, social class, family 
structure, community size, geographic region, disability, and giftedness. Matrix blocking 
was used for sex, age, and grade level, and there was simultaneous within-cell matching 
across all the stratification variables (e.g., race x class x region) and matching to marginal 
proportions. Teachers were given LBS forms after 50 school days of observation for the 
target student and teachers were compensated for participation. The LBS was co-normed 
with the Differential Abilities Scale (DAS; Elliott, 1990) and the Adjustment Scales for 
Children and Adolescents (ASCA; McDermott, Stott, & Marston, 1993), so of the 1,500 
students assessed in norming the LBS, 1,252 were also assessed on the ASCA and 1,366 
were administered the DAS.  
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Factor Structure 
 McDermott (1999) purported that the LBS measures 4 dimensions of learning 
behaviors: Competence Motivation (CM), Attitudes Toward Learning (AL), 
Attention/Persistence (AP), and Strategy/Flexibility through 25 items of the 29-item 
scale. A correlation matrix for the 29 items was assessed using Bartlett’s chi-square 
criteria and the likelihood of an identity matrix by chance was rejected. It was suggested 
that up to 10 dimensions could be extracted. Common factor analysis was performed 
using squared multiple correlations as the initial communality estimates and several 2- to 
10- factor models were tested and rotated using three rotation criteria (varimax, equamax, 
and promax). A four-factor model emerged when the following criteria were applied: 
visual scree plot, salient factor loadings (≥ .40), favorable internal consistency estimates 
for unit-weighted salient items (≥ .70), invariance across models, and factors made 
theoretical sense. The four-factor model that emerged was stable and contained 25 
original items each with factor loading at least .40. The dimensions were named “in 
accordance with their defining behaviors” (McDermott, 1999, p. 283). 
Worrell, Vandiver, and Watkins (2001) recruited 10 teachers from a single school 
in a suburban Southwestern United States area. The classrooms ranged from 55th to 71st 
percentile on group achievement tests and the students were generally middle class (as 
determined by the number of students receiving free or reduced lunches). The students 
were in grades 1-5 and ranged in age from 6-12. The demographic makeup of the 257 
student sample was 94% white, 4% Hispanic, 1% Black, and 1% Asian. Each teacher 
completed the LBS on approximately 26 students over a period of several weeks in the 
spring. The majority of scores were high, thus the mean scores were high. This caused a 
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skewed and kurtotic distribution, so the raw scores were converted to T scores to compare 
to the normative sample. The item correlation matrix was found to be favorable for 
factoring, as indicated by a Kaiser-Meyer-Olkin Measure of Sampling Adequacy value of 
.90 and a Bartlett’s Test of Sphericity of 3,400.98 (p < .0001). There were mixed results 
in determining the number of factors to extract, as five factors yielded eigenvalues greater 
than 1, the scree test suggested four factors, and parallel analysis (both chart and 
computer program) suggested three. Ultimately, Worrell et al.  decided to examine both 
3- and 4-factor models, because Thompson and Daniel (1996) concluded that parallel 
analysis yields the most accurate estimates and McDermott (1999) suggested four factors. 
To reduce the influence of trichotomous scoring and because data were extremely non-
normally distributed, principal axis factoring was used. Both equamax and varimax 
rotations were examined and the results were so similar that only the equamax results 
were reported in the article. The four factor solution accounted for 51.1% of the variance 
in LBS scores. Twenty-three of the 25 items loaded above .40 on at least one factor. 
Three factors similar to McDermott’s (1999) study emerged, but several items did not 
match the factor the hypothesized factor, though those three factors consisted of a 
majority of theoretical items. The fourth factor (Attention/Persistence) retained as many 
items as non-items, though the items that were not AP seemed to be relevant to the factor, 
such as “shows a lively interest in learning activities.” A total of three items cross-loaded 
and four items loaded on unexpected factors.   
The three-factor solution accounted for 47.4% of the variance in LBS scores. 
Factor 1 (Attention and Learning Attitudes) retained 11 AL and AP items and 1 CM item. 
Factor 2 (Competence Motivation) retained 7 CM items, 2 AL items and 1 AP item. 
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Factor 3 (Strategy/Flexibility) consisted of 7 SF items and 1 AP item. In both models, AP 
differed the most from McDermott (1999), though the 3-factor solution provided the best 
fit.  
 Worrell and Schaefer (2004) obtained a sample of gifted and talented (GT) 
students to examine the structural validity of LBS scores in addition to examining the 
distribution of the GT sample’s scores on the LBS, estimating internal consistency for the 
LBS factors identified in the normative sample, and analyzing the predictive validity of 
LBS scores. Their sample was drawn from two independent cohorts attending a 
competitive 6-week summer program for talented students at a university campus in a 
western state in 1997 and 1998. The 1997 cohort included a total of 387 students from 28 
classes, aged 11-18 and in grades 5-11. They were 31.8% Chinese-American, 25.6% 
White, 7.2% Black, 6.5% Latino, 6.5% Filipino, and 7.8% mixed race. The 1998 cohort 
included 287 students from 21 classes, aged 11-18 in grades 5-10. They were 30% 
Chinese-America, 22.6% White, 7.7% Black, 10.8% Latino, 4.2% Filipino, and 8% 
mixed race. The average GPA for both cohorts was 3.7 and the ratio of boys to girls was 
roughly 1 to 1. As is common in GT populations, they were mostly from middle and 
high-income families. All students took at least one 3.5-hour course that met for either 12 
or 18 sessions across the 6 weeks.  All teachers who completed the LBS did so 
voluntarily and rated every student in their class during the last week of classes (week 6).   
 Data from the 1997 cohort were separately analyzed from the 1998 cohort using 
EFA. The 1997 cohort data were factorable via Bartlett’s Test of Sphericity and Kaiser’s 
Measure of Sampling Adequacy (KMO) results. Multiple methods were compared for 
determining the number of factors to extract. Seven factors yielded eigenvalues greater 
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than 1, the scree test revealed 5 factors, and parallel analysis suggested 4 factors. Per 
Thompson and Daniel (1996) and because the normative sample purported 4 factors, 4 
factors were retained. The four-factor solution for the 1997 cohort accounted for 40.2% 
of the variance in LBS scores and the factors were similar to McDermott (1999). With a 
criterion of ≥ .40 for item loading saliency, Factor 1 (CM) included 6 CM item loadings, 
1 AL item, 1 AP item, and 1 AL/AP item. Factor 2 (AP) included 4 AP items and 1 
AL/CM item. Factor 3 (SF) included 6 SF items, and finally Factor 4 (AL) included 5 AL 
items. Each of the four factors consisted of a majority of the items originally assigned in 
the normative sample. Construct reliability estimates for the factors ranged from .64-.76. 
Eight items had salient loading on factors other than the predicted factors and 9 did not 
achieve loadings above .35 on the factors they were originally assigned. For this reason, a 
3-factor solution was also examined using the 1997 cohort data, but Worrell and Schaefer 
concluded that the 3-factor solution was not better than the 4-factor solution. The 3-factor 
solution for the 1997 cohort data set accounted for 35.9% of the variance in LBS scores. 
Twenty-four of the 25 items had loadings above .35 on at least one factor, 5 items cross-
loaded, and 5 did not load on the expected factors. The factors that emerged were Factor 
1 (Attention/Persistence/Competence) with 8 CM item loadings and 5 AP item loadings; 
Factor 2 (SF) with 6 SF item loadings; and Factor 3 AL with 5 AL item loadings.  
 Factor analysis of the 1998 cohort data was appropriate per the results of KMO 
and Bartlett’s Test of Sphericity. Six factors obtained eigenvalues above 1, while both 
scree and parallel analysis suggested 5 factors. Five factors were extracted, but only CM 
and AP emerged as AL items failed to load above .40 on extracted factors and the SF 
factor split into two, thus a 4-factor model was examined. Essentially, too many items 
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had failed to saliently load in the 5-factor solution, rendering it unacceptable. The 4-
factor solution accounted for 43.8% of the variance of LBS scores and the factors were 
similar to McDermott (1999). Twenty-four of 25 items loaded on at least one factor at or 
above .35. The factors that emerged were: Factor 1 (CM) with 8 CM items and 2 AL 
items; Factor 2 (AP) with 7 AP items, 2 SF items, and 1 AL/CM item; Factor 3 (AL) with 
7 AL items and 1 AP item; and Factor 4 (SF) with 4 SF items. The structure of the 1998 
cohort’s 4-factor model was much cleaner than that of the 1997 cohort. Factor reliability 
estimates ranged from .70-.91.  Eight items had salient loadings on factors other than the 
predicted factor and 9 did not achieve loading above .35 on the factors they were 
assigned in the normative study. Worrell and Schaefer (2004) concluded that this 
evidence for the structural validity of the LBS was stronger than that of the measures of 
giftedness – Scale for Rating the Behavioral Characteristics of Superior Students 
(SRBCSS-R2; Renzulli, Smith, White, Callahan, Hartman, & Westberg, 2002) and the 
Gifted Evaluation Scale (GES-2; McCarney, 1987).  
In 2006, Canivez, Willenborg, and Kearney recruited 27 teachers from three rural 
Illinois school districts who voluntarily completed the LBS on a total 241 students aged 
6-14 in grades 1-7. The majority of the students were Caucasian and nondisabled. As in 
other studies, the scores were generally high, thus data were not normally distributed, 
indicating the need for principal axis factoring. Equamax rotations were utilized as used 
by McDermott (1999). These data were deemed factorable per the results of a Kaiser-
Meyer-Olkin Measure of Sampling Adequacy and Bartlett’s Test of Sphericity. Multiple 
criteria were used to determine the number of factors to extract: eigenvalues above 1 
indicated 5 factors, scree analysis suggested 4 factors, and 3 factors were suggested by 
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parallel analysis. Both 3- and 4- factor models were analyzed as parallel analysis yields 
the most accurate results and the LBS standardization study supported a 4-factor model.   
The 4-factor model included salient loadings for 24 of 25 items on at least one 
factor. The model accounted for 50.94% of variability in LBS scores. Factor 1 (CM) 
included 8 CM items, 1 AP/AL item, and 2 AL items. Factor 2 (AP) included 5 AP items, 
Factor 3 (AL) included 6 AL items and 2 SF items, and Factor 4 (SF) included 4 SF 
items. Four items migrated to other factors and 3 items cross-loaded. The coefficients of 
congruence in comparison to data from the normative sample were good to excellent, 
ranging from .93 (SF) to .98 (CM). The 3-factor solution accounted for 46.78% of the 
variance in LBS scores. Factor 1 included 15 items: 5 CM, 4 AP, 2 CM/AL, 2 AL, 1 
CM/AP, and 1 AL/AP. Factor 2 included 8 items: 3 AL, 2 SF, 2 CM/AL, and 1 AL/AP. 
Factor 3 included 7 items: 5 SF, 1 AP, and 1 AP/SF. The coefficient of congruence 
between the 3-factor solution from this data set and the normative sample were borderline 
to good. Canivez et al. (2006) concluded that the four-factor model was a better solution 
for those data and matched the standardization sample results well. 
 Canivez and Beran (2011) obtained a Canadian sample of 393 students from a 
large city in a western Canadian province. The students were equally male and female, 
spanned from kindergarten to grade 12, and ages ranged 5-17 (M = 9.48 years). Of the 
393 students, 57.3% were White, 2.8% were Black, .8% were Hispanic, 5.9% were 
Native American, 19.1% were Asian, 10.8% indicated an other race, and 6.3% were 
either not reported or missing ethnic information. One hundred-eleven teachers each rated 
approximately 2 boys and 2 girls in their classroom on the LBS. EFA was conducted 
using principal axis factors with equamax rotations following extraction. The correlation 
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matrix data was deemed nonrandom by Bartlett’s Test of Sphericity and KMO Test of 
Sampling Adequacy. This was the first study to include Horn’s Parallel Analysis (HPA; 
Horn, 1965) and minimum average partials (MAP; Velicer, 1976) in the multimethod 
approach to determining the number of factors to extract and retain in the model. The 
standard error of scree and eigenvalues methods suggested 5 factors, while HPA, MAP, 
and a visual scree indicated 4 factors. Ultimately, four factors were retained for better 
rotated structure and alpha coefficients than the 5-factor model produced and to allow for 
direct comparison to the LBS standardization sample. Most of the LBS items loaded onto 
their original factors and cross-loadings in the Canadian sample were identical to the 
standardization sample. Four items failed to saliently load on a factor, but they 
approached the criterion for saliency (near .40). All four LBS scales yielded high salient 
variable similarity indexes and none of the chi square values were statistically significant, 
supporting good factor similarity between the Canadian sample and the U.S.  
standardization sample. All coefficients of congruence were good or excellent. 
Mean differences between the Canadian youth and the American youth samples 
were analyzed using a one-way MANOVA with the four LBS factors serving as 
dependent variables. MANOVA was statistically significant, Wilks Λ = .978, F(4, 1888) 
= 10.74, p < .0001, partial η2 = .022. Post-hoc one-way univariate ANOVAs were 
statistically significant for all four LBS factors: American scores were higher on all four 
LBS factors, but effect sizes were small, indicating little practical difference. A one-way 
ANOVA on the LBS total raw scores yielded a statistically significant difference between 
the Canadian and American students’ scores, F(1, 1891) = 38.27, p < .0001, partial η2 = 
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.020. American students’ LBS total raw scores were higher, but again, the effect size was 
small and not practically meaningful.   
Canivez and McDermott (2016) presented findings on a different method of 
analysis of the item data from the LBS standardization sample. They used polychoric 
item correlations per the Lorenzo-Seva & Ferrando SPSS syntax (2015) because the LBS 
items are rated on a three-point ordinal scale, which makes the item data ordinal 
(trichotomous). That indicated that Pearson correlations were not appropriate and 
polychoric correlations were most appropriate for proper estimation of item relationships. 
EFA was conducted using principle axis extraction and oblique rotation (promax) to 
allow for correlated factors. An approximate bifactor model with three group factors 
allowed all 29 LBS items (including the 5 items not previously used to arrive at the LBS 
Total or associated with factors) to load saliently on a single factor. This produced a 
desirable simple structure. The loadings were identical to those found by Worrell et al. in 
2011, supporting a bifactor model with three group factors: Attention and Learning 
Atttitudes (ALA), CM, and SF; though interpretation is likely only supported at the 
general learning behaviors (LBS Total) level, due to the LBS Total Score capturing the 
most true score variance. 
 General learning behaviors accounted for 39.8% of the total and 73.1% of the 
common variance in confirmatory factor analysis (CFA). The ALA group factor 
accounted for 3.9% of the total and 7.2% of the common variance; the CM group factor 
accounted for 3.9% of the total and 7.1% of common variance, and the SF group factor 
6.8% of the total and 12.6% of the common variance. A large portion of unique true score 
variance resided with the LBS total score (ωH = .863), while ALA (ωHS = .156) , CM (ωHS 
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= .200), and SF (ωHS = .347) contributed very little unique true score variance, as 
determined by omega-hierarchical subscale (ωHS) coefficients. 
Convergent, Divergent, and Discriminant Validity 
McDermott (1999) analyzed data from 1,252 participants in the LBS 
standardization sample who were also rated using the ASCA (McDermott, Stott, & 
Marston, 1993). He found statistically significant negative correlations between LBS 
factors and ASCA syndromes, which can be explained by the diminishment of behavioral 
pathology as learning behavior improves and the measures are scaled in opposite 
directions. Good learning behavior was associated with an absence of hyperactive and 
other pathological behavior (excepting diffidence), r = .80, p < .0001. Avoidant and 
diffident behaviors were associated with lower CM and AP, r = .53, p < .0001. 
Smith (2015) utilized a sample of 98 general education, special education, and at-
risk students aged 4-14 (M = 9.6 years) in grades K-8 from public and private schools in 
Central Illinois to compare the LBS with the Academic Competence Evaluation Scale 
(ACES; DiPerna & Elliott, 2000). A total of 50 teachers provided ratings, and the LBS 
Total score and ACES Total score had a significant correlation of .88, sharing 77% of 
variance. This indicated both scales measured learning behaviors. The ACES Academic 
Motivation was strongly, positively associated with the LBS CM subscale, r = .81. Both 
the ACES Interpersonal skills subscale (r = .71) and Academic Motivation subscale (r = 
.79) were positively associated with the LBS AL subscale. The LBS AP subscale was 
strongly positively associated with three ACES subscales: Academic Motivation (r =.76), 
Classroom Engagement (r =.52), and Study Skill (r =.75). SF had a strong, positive 
relationship with the ACES Interpersonal Skills (r = .75) and Study Skills subscales (r = 
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.50). Smith (2015) also examined the correlations between the ASCA Overactivity and 
Underactivity scores with LBS Total scores in her sample to examine discriminant 
validity. She found that the LBS Total and ASCA Overactivity scores were moderately, 
negatively correlated, r = -.55, with 30% shared variance. The LBS Total and ASCA 
Underactivity scores were also moderately negatively correlated at -.32, with 10% shared 
variance. These correlations suggest that the ASCA and LBS may overlap slightly in 
measurement. However, these correlations are lower than convergent validity criteria, 
providing evidence for discriminant validity.   
Ledvina (2013) examined the distinct group differences between gifted, gifted-
referred, and typically developing students and incremental predictive validity of the LBS 
beyond cognitive measures to predict academic achievement. She also examined the 
diagnostic utility in whether the LBS could correctly identify students as gifted, gifted-
referred, and typical. Ledvina recruited 11 teachers from 2 elementary schools in a 
southern suburb of Chicago, IL to complete the LBS on each of their students in 
November of 2012. In January of 2013, those students took the TerraNova 
(CTB/McGraw-Hill, 2011) and InView (CTB/McGraw-Hill, 2007) academic 
achievement tests from which referral for gifted screening was later based. A total of 273 
3rd grade students were obtained for her sample. Although it was not a primary focus of 
the study, Ledvina found correlations that ranged from .13 to .45 between LBS and 
TerraNova academic achievement measure scores and correlations that ranged between 
.19 and .37 between the LBS and Cognitive Skills Index (CSI; Cognitive ability measure; 
CTB McGraw-Hill, 2007) scores. These correlations supported discriminant/divergent 
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validity to separate the LBS from the CSI for measuring different constructs (cognitive 
ability and learning behaviors). 
Distinct Group Differences 
Ledvina (2013) found a statistically significant difference between typically 
developing, gifted referred, and gifted students on LBS Total scores, F(2, 270) = 13.16, p 
< .001 (η2 = .09). Tukey’s HSD post-hoc analyses revealed that the gifted students had 
significantly higher LBS Total scores than the typically developing group, with a large 
effect size. The students in the gifted referred group also had significantly higher LBS 
Total scores than the typically developing group, though no significant difference was 
found between the gifted referred group and the gifted group (Ledvina, 2013). Ledvina 
reasoned that this was likely due to the LBS containing too few items or items with too 
small of a range of responses (3-points) that created a ceiling effect, inhibiting statistical 
power and reducing correlation coefficients. 
Diagnostic Utility  
In the same sample, Ledvina ran discriminant function analysis with the LBS 
Total score as a predictor for typically developing, referred, and gifted classification 
(2013). The overall diagnostic accuracy was moderate (65.6%). All typical children were 
correctly classified, though none of the gifted referred or gifted students were classified 
correctly (Ledvina, 2013).   
Predictive Validity 
Schaefer and McDermott (1999) drew a representative cross-sample (stratified 
proportionately in accordance with the U.S. Census of 1992) of 1,000 students from the 
national standardization sample for the LBS (McDermott et al., 1999) and DAS (Elliott, 
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1990). A supplementary national sample of 420 students from the LBS and DAS 
standardization samples was also drawn for students with teacher-assigned grade data. 
Schaefer and McDermott found through hierarchical setwise regression models for each 
achievement criterion (teacher assigned grades and performance on an achievement test) 
that the combination of learning behavior and intelligence accounted for an average of 
32% of variability in teacher-assigned grades and 34.8% of the variability in standardized 
achievement tests. Learning behavior contributed the most predictive ability for grades 
(12.9%), but intelligence was the best predictor of performance on achievement tests 
(14.8%). When both were used simultaneously, prediction was best.   
Schaefer and McDermott (1999) also found that the most overlap between 
learning behavior and intelligence was 15.2%, meaning that 85% of the variance in each 
construct was unique: they were minimally related. Further analysis of that sample 
revealed that learning behavior accounted for an average of 27.1% of the variability in 
teacher-assigned grades (whereas intelligence accounted for 15.7% of the variation). 
Because teachers completed the LBS and teachers provided the grades, it follows that 
learning behaviors as measured by the LBS would have accounted for a higher portion of 
variance in teacher-assigned grades and reflected some method variance. 
Yen, Konold, and McDermott (2004) also drew a very large nationally 
representative sample of 1,304 students aged 6 to 17 years from the DAS, ASCA, and 
LBS standardization sample. They examined the structural relationship between learning 
behaviors and student achievement beyond the variance accounted for by cognitive 
ability using structural equation modeling (SEM) analyses. SEM eliminates the 
influences of measurement errors to provide more accurate estimates of the relationships 
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between constructs when estimating latent construct parameters. Using the Analysis of 
Moment Structures program (Arbuckle, 1999) with maximum likelihood estimation on 
covariance matrices, three models were constructed and successively tested with multiple 
indicators of goodness of fit. The first model forced all constructs to be correlated to form 
a just-identified structural model. It was found to be a good fit, so a second model, in 
which the structural relationship between cognitive ability and academic achievement, 
was examined. Those data showed that the model fit data adequately on all indicators. 
Finally, a third model that added the link between learning behavior and academic 
achievement was assessed, and those data also demonstrated that the model fit data well 
on all indicators. The comparison of models 2 and 3 provided the test of the relationship 
between learning behavior and academic achievement, over and above cognitive ability. 
They found that “for every one standard deviation increase in learning-related behaviors, 
there would be a .13 standard deviation increase in achievement” (p. 165).   
Willenborg’s (2005) thesis research investigated the incremental validity of the 
LBS in predicting academic achievement beyond a measure of cognitive ability     
(WISC-IV) with a small sample of 57 referred (for special education eligibility) students 
ranging from kindergarten to 10th grade. Hierarchical multiple regression analysis was 
used with academic achievement test scores (Woodcock-Johnson III, Woodcock, 
McGrew, & Mather, 2001; or the Wechsler Individual Achievement Test–2nd Edition, 
Wechsler, 2005) as the criterion and cognitive ability and learning behaviors as 
predictors. Partial correlations were also calculated to determine the correlation between 
learning behaviors and academic achievement after controlling for cognitive ability. The 
results failed to support the incremental validity of the LBS in predicting standardized 
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achievement tests above cognitive ability alone on all dimensions of academic 
achievement: basic reading skill, reading comprehension, math calculation skills, math 
reasoning, and written expression.   
Ledvina (2013) also examined incremental validity of the LBS in her thesis. 
Using hierarchical multiple regression analyses with her sample, Ledvina found that the 
LBS Total score provided an additional 4.1% of the variability in TerraNova scores from 
the CSI, with small to medium effect sizes (2013). 
 Canivez and McDermott’s (2016) updated analysis of the McDermott (1999) LBS 
standardization data revealed that LBS Total Scores accounted for 26.6% of the variance 
in teacher-assigned reading grades and accounted for 20.5% of the variance in teacher-
assigned math grades with medium effect sizes. The LBS subscales taken together 
provided additional predictive power for teacher assigned grade variance (except for 
Spelling), which ranged from a 1.8% increase for Spelling to a 2.4% increase for English 
in added variance, with miniscule effect sizes. The LBS subscales did not demonstrate 
sufficient incremental predictive validity for teacher-assigned grades, as would be 
expected from the low ωHS coefficient in EFA (Canivez & McDermott, 2016).   
Interrater Agreement 
Buchanan, McDermott, and Schaefer (1998) collected data on a sample of 72 
special education students aged 7-16 (M = 11.3 years) in grades 1-7 across eight 
classrooms who were diagnosed with ADHD, physical disabilities, conduct disorders, or 
learning disabilities. Each child was independently rated on the LBS by both the teacher 
and the teacher’s aide to gain an interrater reliability estimate. All observers were White 
and female. Each observer pair rated an average of 7.5 children. Indicators of level (non-
Stability of the LBS   31 
 
significant t-test for dependent means) and pattern (large, significant Pearson product-
moment correlations) agreement were obtained. Agreement was good, with correlations 
ranging from .68-.88 on the subscales and a correlation of .91 for the LBS Total. 
Internal Consistency 
 McDermott examined the internal consistency of LBS scores and found internal 
consistency estimates ranged from .75 to .85 on the four LBS subscales and .82 for the 
LBS Total score (1999). Worrell, Vandiver, and Watkins (2001) found an internal 
consistency reliability estimate of .91 for the Total LBS score. Estimates were acceptable 
across three factors (.79-.89), except for alpha for Factor 4 (AP; α = .76), but those 
estimates came from small groups, meaning that sampling error could have affected 
results. Worrell and Schaefer (2004) found Cronbach’s alpha internal consistency 
estimates that ranged from .67 to .86 (Mdn = .74) for Cohort 1 and from .61 to .86 (Mdn 
= .82) for Cohort 2 from the large samples of academically talented students. The alpha 
coefficient for the Total LBS was .86 for both cohorts. Another independent sample of 
241 students in nine schools rated by 27 different teachers yielded internal consistency 
estimates ranging from .77-.93 (Mdn = .88) for the total sample (Canivez, Willenborg, & 
Kearney, 2006). All but two of those estimates met the criteria for use in individual 
decision making, thus CM, AL, and the LBS Total were sufficient for use in individual 
decision making (Canivez, Willenborg, & Kearney, 2006; Hills, 1981; Salvia & 
Ysseldyke, 1991). Similar results were found in a Canadian sample (Canivez & Beran, 
2011), with subscale alpha coefficients ranging from .81-.89.   
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Stability 
McDermott (1999) examined the short-term stability of the LBS with 77 students 
between the ages of 7-12 with a two-week retest interval during the LBS standardization. 
Stability coefficients ranged from .93 to .91, with a mean of .91, p < .0001. Only 9 
teachers provided complete ratings and the sample came from New Jersey and 
Pennsylvania.    
The stability of LBS scores has only been independently investigated once outside 
of the standardization sample, with a sample comprised of 63 Vincentian village children 
ages 6-12 (Durbrow, Schaefer, & Jimerson, 2001). LBS scores were found to be 
relatively stable over a one-year retest interval with LBS Total scores from Time 1 and 
Time 2 correlated at .58, p < .001.  Level agreement (mean differences between Time 1 
and Time 2) was not reported.  McDermott (1988) urged the use of measures to establish 
both level and pattern agreement to support the reliability of scores from instruments. 
Given that stability of LBS with an independent sample of children in the United States 
has not yet been published, the only other published study failed to examine level 
agreement, and a medium range retest interval has not yet been tested; this thesis utilized 
a two-month retest interval with a sample of rural, urban, and suburban United States 
children to examine the stability of the LBS.   
Purpose of the Current Study 
 As discussed earlier, learning behaviors can be useful targets for intervention to 
improve student outcomes, such as academic achievement. However, interventionists 
must be sure that the instrument used to measure these learning behaviors before and 
after intervention can provide consistent measurement, so that any change in scores can 
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be attributed to the intervention rather than to random fluctuation in the test scores. There 
are no likely interventions to target learning behaviors to be performed during the 
timeframe of this study, so the scores would be expected to demonstrate both pattern and 
level agreement (there would be no meaningful changes in scores from Time 1 to Time 
2). LBS Total and LBS Factor scores were expected to remain unchanged across the two-
month interval. 
 Furthermore, demonstration of stability in LBS scores across time lends support 
to the notion that Learning Behaviors as a construct is stable over a short to medium time. 
Cronbach and Snow (1977) advised educators to ensure that the aptitudes intervened 
upon were at least stable over a period of months. Educators must know that learning 
behaviors do not fluctuate naturally and without cause. If learning behaviors are 
relatively stable without interference, it follows that measurement of learning behaviors 
would be expected to remain consistent over two months. Ratings of students at Time 1 
would be expected to be nearly identical to ratings of the same students at Time 2. The 
present study aimed to determine the short- to medium-term stability of LBS scores over 
a retest interval of two months.   
Research Questions & Hypotheses 
The following research questions were asked: 
1. Will LBS Total scores at Time 1 and Time 2 have statistically significant and 
moderate to strong correlations? 
2. Will LBS factor scores at Time 1 and Time 2 have statistically significant and 
moderate to strong correlations? 
3. Will LBS Total score means differ at Time 1 and Time 2? 
Stability of the LBS   34 
 
4. Will LBS factor score means differ at Time 1 and Time 2?   
It was hypothesized that LBS Total scores at Time 1 would have statistically significant 
and moderate to strong correlations with LBS Total scores at Time 2, and similarly, that 
the LBS factor scores at Time 1 would have statistically significant and moderate to 
strong correlations with LBS factor scores at Time 2. It was hypothesized that the mean 
LBS Total score at Time 1 would not differ from the mean LBS Total score at Time 2. It 
was also predicted that the LBS factor score means would not differ from Time 1 to Time 
2. Similar results were expected with both raw and T scores. 
Method 
Participants 
The obtained sample consisted of 50 K-8 teacher raters from 26 different school 
districts (29 different schools) across two Midwestern states: 60% taught at a rural 
school, 28% taught at a suburban school, and 12% taught at an urban school. Teachers 
rated a total of 100 students (50 boys and 50 girls). The range of students rated per 
teacher was 1-4, while the modal number of students rated was 2 and the mean number of 
students rated was 2.00 (SD = 0.81). Seventy-five percent of the student sample were 
White/Caucasian, 7% were Black/African American, 9% were Hispanic/Latino, 2% were 
Asian, and 7% were Multiracial. The average age of the students was 9.27 years (SD = 
2.92) and ranged from 5-14 years. Teacher rater demographic data were not collected. 
Instrument 
 Learning Behaviors Scale (LBS).  The Learning Behaviors Scale (LBS; 
McDermott, Green, Francis, & Stott, 1999) is a 29-item teacher rating scale of student 
behavior related to efficient and effective learning completed after at least 40 days with 
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the student. It is indicated for use with students ages 5-17. The LBS was nationally co-
normed with two other instruments (DAS; Elliott, 1990; ASCA; McDermott, Stott, & 
Marston, 1993) in a large, census-mirroring national stratified sample of 1,500 students 
(McDermott, 1999). Teachers provide ratings on the 3-point ordinal scale (0 = does not 
apply, 1 = sometimes applies, 2 = most often applies) to indicate the degree to which 
statements apply to the student. Phrasing is varied to include both negatively and 
positively worded statements in order to reduce patterned responding effects. Twenty-
five of the 29 items are used to calculate an LBS Total score and four Factor scores 
related to the dimensions of learning behaviors: Competence Motivation (CM), Attitude 
Toward Learning (AL), Attention/Persistence (AP), and Strategy/Flexibility (SF). 
Alternate scoring is provided by Canivez and McDermott (2016) for a 3-factor model. 
 Analyses of the internal consistency reliability for the LBS subscales 
demonstrated acceptable levels of reliability (Canivez & Beran, 2011; Canivez, 
Willenborg, & Kearney, 2006; McDermott 1999).  The LBS Total Score and CM and AL 
subscales could be used for individual decision-making, while the AP and SF factors may 
be better for screening purposes, based on estimates of internal consistency (Worrell, 
Vandiver, & Watkins, 2001). Acceptable test-retest reliability was found by McDermott 
(1999) and Durbrow, Schaefer, and Jimerson (2001a), and support for interrater 
reliability with teachers and aides was also demonstrated (Buchanan, McDermott, & 
Shaefer, 1998).   
Procedure 
 The author sent preliminary emails to school administrators in several Central 
Illinois school districts, and met with them at networking events to gain their support for 
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recruiting their teachers via email and flyers. Recruitment of the participants in the 
present study began in August of 2019. A post was made on the EIU School Psychology 
Graduate Program Facebook page in effort to recruit participants. A Qualtrics survey was 
sent to all potential teacher raters in October 2019 with the 29 LBS items as well as a few 
brief demographic questions and initials log for each child. Classroom teachers were 
instructed to randomly select up to 2 boys and 2 girls from their classroom to rate at both 
Time 1 and Time 2. Teachers were instructed to count down their roster by threes until 2 
boys and 2 girls had been identified. Teachers voluntarily participated and students were 
not be personally identifiable to the researcher. All participants who provided complete 
ratings were entered for a chance to win a $50 Amazon Gift Card. The teachers were able 
to identify which students to rate at Time 2 by the initials they provided at Time 1. The 
same data request was sent again with a 2-month retest interval (in December 2019) for 
the teacher raters to complete the LBS on the same students. The winner of the Amazon 
gift card was notified and rewarded on December 30, 2019. Parental informed consent 
was not required, as the true participants were the teacher raters, and all students rated 
were anonymous. Approval from the Eastern Illinois University Institutional Review 
Board was obtained to conduct the current study. 
Analyses 
 Raw and T scores obtained were analyzed for level and pattern agreement 
(McDermott, 1988). Pattern agreement was assessed using Pearson product-moment 
correlations between LBS Total and subscale raw and T scores at Time 1 and Time 2. 
Scores demonstrated pattern agreement when correlations were statistically significant 
and moderate to strong. Level agreement was tested via a t-test for dependent means to 
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assess whether statistically significant differences existed between the means for LBS 
Total and subscale raw and T scores at Time 1 and Time 2. The scores achieved level 
agreement if the t-test was not statistically significant and/or had a small effect size.   
Results 
Pearson product-moment correlations and t-tests for dependent means were 
conducted with LBS Competence Motivation (CM), Attitudes toward Learning (AL), 
Attention/Persistence (AP), and Strategy/Flexibility (SF) subscales as well as for the LBS 
Total. A total of 50 teachers twice provided complete ratings on 100 total students with a 
two-month retest interval. The first set of analyses examined raw scores (see Table 1), 
while the second set evaluated T scores (see Table 2). Tables 1 and 2 contain the means, 
standard deviations, p and t values, and effect size estimates for each of the four LBS 
subscales and the LBS Total for both Time 1 and Time 2. All analyses were conducted at 
the 95% confidence level. 
Raw Score Analyses 
Results (see Table 1) indicated that moderate and statistically significant 
correlation coefficients were obtained between Time 1 and Time 2 ratings for AL (r = 
.57, p < .001) and AP (r = .57, p < .001) subscales, while strong, statistically significant 
correlation coefficients were obtained between Time 1 and Time 2 ratings for CM (r = 
.64, p < .001) and SF (r = .75, p < .001) subscale raw scores. Additionally, a strong, 
statistically significant correlation was obtained between Time 1 and Time 2 ratings for 
LBS Total raw scores (r = .72, p < .001). All LBS subscale raw scores and the LBS Total 
raw score were directly related in a moderate to strong manner, indicating substantial 
medium-length score stability. 
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Paired samples t-tests (see Table 1) for the LBS subscale raw scores revealed that 
CM, AL, and SF subscale means did not significantly differ. The Attention/Persistence 
raw means did significantly differ; however, the effect size was trivial to small, t = 2.11, 
p = .04, d = .21. Likewise, the LBS total raw score means were found to be statistically 
different, but the effect size was trivial to small, t = 2.10, p = .04, d = .21. Thus, no 
practical or clinically meaningful mean differences between Time 1 and Time 2 were 
observed. 
Table 1 
Raw Scores: Test-Retest Reliability Coefficients, Descriptive Statistics, t-Tests, and Effect 
Sizes 
   Time 1 Time 2    
Scale     r M  SD     M SD t   p   d 
CM  .64 10.80 3.52 10.24 2.87 2.01 .05 .20 
AP  .57 8.52 3.02 7.94 2.93 2.11 .04 .21 
AL  .57 12.57 2.99 11.78 2.99 2.84 .05 .28 
SF  .75 9.79 3.01 10.15 2.94 -1.70 .09 .17 
LBS Total .72 33.27 7.63 32.11 6.99 2.10 .04 .21 
Note. CM = Competence Motivation, AP = Attention/Persistence, AL = Attitude Toward 
Learning, SF = Strategy/Flexibility, d = Cohen’s effect size. 
All correlations statistically significant p < .001.  
 
T Score Analyses 
 Moderate and statistically significant correlation coefficients were found between 
Time 1 and Time 2 ratings (see Table 2) for the LBS AL (r = .40, p < .001), AP (r = .47, 
p < .001), and CM (r = .58, p < .001) subscales; while a strong, statistically significant 
correlation coefficient was obtained for the LBS SF (r = .63, p < .001) subscale. 
Additionally, a moderate, statistically significant correlation was obtained between Time 
1 and Time 2 ratings for the LBS Total T score (r = .52, p < .001). 
Analyses of the LBS T scores (see Table 2) revealed that the Competence 
Motivation subscale T score means were significantly different, but the Cohen’s d effect 
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size revealed that the effect was small, t = 2.68, p = .01, d = .27. All other LBS subscales 
and the LBS Total T score mean differences were found to be not significantly different. 
Like raw scores, T score mean differences between Time 1 and Time 2 were not 
practically or clinically meaningful. 
Table 2 
T Scores: Test-Retest Reliability Coefficients, Descriptive Statistics, t-Tests, and Effect 
Sizes 
   Time 1 Time 2    
Scale     r    M SD M SD t p d 
CM  .58 44.88 9.51 42.77 6.73 2.68 .01 .27 
AP  .47 41.87 9.25 40.17 9.69 1.75 .08 .17 
AL  .40 40.94 6.81 39.55 7.01 1.84 .07 .18 
SF  .63 39.61 12.90 41.38 13.48 -1.55 .13 -.15 
LBS Total .52 39.40 10.10 38.79 7.95 0.67 .50 .01 
Note. CM = Competence Motivation, AP = Attention/Persistence, AL = Attitude Toward 
Learning, SF = Strategy/Flexibility, d = Cohen’s effect size. 
All correlations statistically significant p < .001.  
 
Discussion 
 Several child development experts and early childhood educators agree that early 
school experience is a crucial time for students to learn how to learn. Most students 
benefit from explicit instruction of the behaviors, skills, and habits that enable them to 
learn and study well. While it is true that the majority of the variability in academic 
achievement outcomes for students is accounted for by intelligence, intelligence is not a 
factor that can be targeted for intervention and remediated. Learning behaviors are the 
observable actions, habits, and manifestations of attitudes that facilitate efficient and 
effective learning, such as persevering at difficult tasks, showing interest in academic 
subjects, demonstrating care and concern about classwork, and graciously accepting 
feedback (Buchanan, McDermott, & Schaefer, 1998). Assessment of these learning 
behaviors can provide valuable information for targeted intervention. Accurate and 
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reliable scores from a measure that truly measures the domains of learning behaviors 
would lead educators to identify specific learning behavior deficits and understand the 
magnitude of the deficit.  
Prior studies that investigated the stability of LBS scores over time were 
conducted at two-week (McDermott, 1999) and one year (Durbrow et al., 2001) intervals, 
and only one of those samples was done independently, while only one was a sample of 
American schoolchildren. Nine teachers rated 77, 7-12 year old students (from the 
standardization sample) with a two-week retest interval, and the obtained stability 
coefficients ranged from .91 to .93, with a mean of .92 (McDermott, 1999). In 2001, 
Durbrow, Schaefer, and Jimerson utilized a sample of 63, 6-12 year-old Vincention 
village children with a retest interval of one year. The LBS Total stability coefficient was 
.58. 
The purpose of the present study was to evaluate the stability of LBS scores with 
a two-month retest interval. An independent stability study using a medium length retest 
interval with American schoolchildren had not yet been done. The construct of learning 
behaviors is thought to be stable over a short to medium time, thus scores (without 
intervention) would be expected to remain consistent over two months. If stability of 
scores on the LBS over a period of two months can be shown, it would follow that future 
use of the LBS to gauge intervention effectiveness would be appropriate, as change in 
measurement would likely be due to the effect of the intervention and not instability of 
measurement.  
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Answers to the following research questions were sought in the formation and 
execution of this study: 
1. Will LBS Total scores at Time 1 and Time 2 have statistically significant and 
moderate to strong correlations? 
2. Will LBS factor scores at Time 1 and Time 2 have statistically significant and 
moderate to strong correlations? 
3. Will LBS Total score means differ at Time 1 and Time 2? 
4. Will LBS factor score means differ at Time 1 and Time 2?   
It was predicted that both LBS Total and factor scores (both raw and T) at Time 1 
would have statistically significant and moderate to strong correlations with Time 2. It 
was also predicted that LBS Total and subscale score means (both raw and T) would not 
differ from Time 1 to Time 2. 
Fifty K-8 teachers were recruited via school administrator networking, flyers 
posted at schools, school-wide email lists, and Facebook posts. A total of 100 students 
were rated via a Qualtrics-adapted LBS sent through email at a two-month retest interval, 
with student demographic questions added. The raw and T scores obtained were analyzed 
for both level and pattern agreement (McDermott, 1988). Pattern agreement was 
supported when Pearson product-moment correlations were moderate to strong and 
statistically significant. Level agreement was achieved when paired sample t-tests were 
not statistically significant and/or yielded small effect sizes.  
All Pearson product-moment correlation coefficients obtained between LBS Total 
and LBS subscale raw scores from Time 1 and Time 2 were both statistically significant 
and moderate to strong, as were correlation coefficients for the LBS Total and all LBS 
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subscale T scores. The paired samples t-tests revealed that there were no statistically 
significant mean differences for the CM, AL, and SF LBS subscale raw scores between 
Time and Time 2. There was a statistically significant difference for the LBS Total raw 
means and the AP raw score means, but effect sizes were trivial to small. All LBS 
subscales and the LBS Total mean T scores were found to be not statistically different, 
except for the CM subscale T score means. Again, the effect size for that difference was 
small. Thus, LBS scores from Time 1 to Time 2 did not practically differ. 
Although all LBS subscale and LBS Total raw and T score stability coefficients 
were moderate to strong, they were not as high as those observed in the short-term 
stability (2 week interval) reported in the LBS standardization sample. Those coefficients 
ranged from .93 to .91, with a mean of .91 (McDermott, 1999). The stability coefficients 
obtained in the present study ranged from .57 to .75 for the raw score analyses (M = .66) 
and from .40 to .63 for the T score analyses (M = .52). Weaker coefficients are expected 
with a longer test-retest interval (Salvia & Ysseldyke, 2007), however, the gap in results 
could also be due to the differences in methodology and samples. The portion of the 
standardization sample used for stability estimates only included 9 raters (n = 77) 
whereas the present study used 50 different raters. Teachers rated proportionally more 
children in the McDermott (1999) study, so there could have been much greater teacher 
variance that contributed to the higher coefficients observed. Additionally, the age range 
in the McDermott sample was 7-12 while the age range was wider at ages 5-14 in the 
present study. The present study also showed some scores had less variability. For 
example, T scores have a standard deviation of 10, but CM, AP, and especially AP had 
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standard deviations below 10. Correlations may have been reduced due to less variability 
in scores. 
 The only other known independent LBS stability study (Durbrow, Schaefer, & 
Jimerson, 2001) utilized a one-year interval and achieved an LBS Total T score stability 
coefficient of .58. The present study yielded a two-month interval LBS Total T score 
stability coefficient of .52, which was slightly lower, but comparable to the present 
results. Neither the LBS standardization sample data (McDermott, 1999) nor Durbrow et 
al. reported level agreement via paired samples t-tests, so no comparison to the present 
study is possible.  
 A stability coefficient for a medium-length interval is not yet available for 
drawing comparisons between the LBS and other similar measures, such as the Academic 
Competence Evaluation Scales (ACES; DiPerna & Elliott, 2000). The ACES Manual 
reported stability coefficients ranging from .88-.97 for the ACES Teacher Form standard 
scores, with a retest interval of 2-3 weeks. The 2-week retest interval LBS stability 
coefficients obtained in the LBS standardization sample (McDermott, 1999) ranged from 
.91-.93, which was quite comparable.  
 In the present study, analyses of both LBS raw and T scores yielded stability 
coefficients that fell short of the .90 criterion set by Salvia and Ysseldyke (1991) for 
diagnostic use, so neither LBS Total nor any scale scores should be used for diagnostic 
purposes.   
Limitations 
 There were several limitations observed in this study. Teacher participants were 
volunteers, so the sample was limited to those who willingly participated and were not 
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randomly selected. Though teachers were instructed to count down their rosters to 
randomly select students to rate, it is unknown whether that method was implemented 
with fidelity, so it cannot be assumed that the students rated were randomly selected. 
Ratings provided were subjective in nature, as rater judgment was used in completing 
student ratings. The obtained sample was solely from the Midwestern United States, with 
all but one rater teaching in Illinois. Seventy-five percent of rated children were 
White/Caucasian and socioeconomic status information was not collected. Teacher 
demographic data were also unknown, so these may also have affected results. For this 
reason, it is not advisable to broadly generalize these results.  
Future Directions 
 Although the LBS has enjoyed three decades of empirical research, there are still 
many gaps in the literature to fill. Future studies should seek to test interrater agreement 
using a larger number of raters (e.g., 50). Stability should be examined at other retest 
interval lengths (e.g., 6 months, one year) using an American sample. Replication of the 
present study using a more nationally representative sample would be advisable, as this 
sample was only reflective of the Midwest, largely Illinois. Further, replication of this 
study should gather rater demographic data as well as student demographic data beyond 
race/ethnicity to further analyze the characteristics of the participants providing the 
ratings.  
 Also, for comparative analysis, a study to gauge the two-month stability of ACES 
scores would provide insight into the difference or similarity between the two common 
learning behaviors measures. The tool that provides better stability may be the best 
measure to use for progress monitoring.  
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 Further examination of the factor structure of the LBS would likely help settle 
some of the inconsistencies in the literature regarding the structure of the LBS – whether 
it is a bifactor model with three group factors or whether is a four factor model that can 
yield a global learning behavior measurement. Finally, a study that would employ cluster 
analysis could be helpful to begin to determine categories or profiles of students that 
could lead to better use of the LBS as a screener for learning behaviors deficits. 
 Finally, given that short- to medium-term stability of LBS scores and learning 
behaviors as a construct were supported in the present study, future investigators should 
replicate the present study while providing direct learning behavior instruction and 
adding other variables (e.g., curriculum-based measurement, standardized achievement 
tests, and/or grades) to evaluate whether changes in LBS scores accompany changes in 
those external measures. One could speculate that an increase in learning behaviors 
would accompany an increase in academic benchmark scores. 
Conclusion 
 LBS Total and LBS subscale scores are relatively stable at a two-month interval. 
The reliability coefficients obtained for all LBS subscales and the LBS Total from the 
present study were all statistically significant and moderate to strong, which 
demonstrated pattern agreement. All paired samples t-tests yielded either non-statistically 
significant differences or statistically significant differences that were found to have a 
trivial to small effect size across all LBS subscales and the LBS Total. This established 
level agreement for LBS subscale and LBS Total scores. The LBS may be a useful tool 
for measuring changes after a targeted intervention has been implemented, as the stability 
of LBS scores over the period of two months was supported. 
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 The results of this study imply that the LBS could be used as a benchmarking and 
progress monitoring tool to track student learning behaviors throughout the school year. 
Fall benchmark results could help educators decide which skills to target based on class 
wide needs as well as lead to individual decision-making for individual and small group 
targeted intervention. After time has passed, new LBS ratings could be compared to the 
benchmarks to determine whether intervention and instruction was effective. Because 
LBS scores are stable over a short to medium time frame and because learning behaviors 
are relatively stable without intervention, educators would know that change in LBS 
scores over time was due to the intervention or instruction provided.  
Now that we know that students who are explicitly taught the skills to take 
responsibility for their own learning perform better (McDermott et al., 2006), we must 
actively work to universally and explicitly teach learning behaviors in preschool and 
kindergarten. By 1st grade, educators should provide more intense targeted intervention to 
students who have yet to master those learning related skills. As more curricula are 
developed and adopted to address the acquisition of learning behaviors, the LBS could 
also serve as a program evaluation tool to assess the effectiveness of those programs.  
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Participants Needed:
• 75 Kindergarten – 8th grade teachers
Research Task:
• Complete a brief online survey regarding 
learning behaviors of 2 randomly 
selected students
• Complete the same brief survey 
regarding the same students 2 months 
later
• The survey will take approximately 5 
minutes per child to complete
Participants who provide complete ratings at both 
times will be entered to win a $50 Amazon Gift Card
For more information and to 
participate:
Contact Nikki Davidson:
nrdavidson@eiu.edu
217-512-0940
* All student information gathered will be anonymous
Participation will contribute to our understanding of the qualities of 
the Learning Behaviors Scale
This study # 
19-039 has 
been reviewed 
and approved 
by the Eastern 
Illinois 
Institutional 
Review Board 
(IRB)
685
 695
Opportunity to Participate in Research
Nikki R Davidson <nrdavidson@eiu.edu>
Fri 10/4/2019 2:55 PM
To:  bprobst@jccu1.org <bprobst@jccu1.org>; kjohnson@jccu1.org <kjohnson@jccu1.org>; jguzman@jccu1.org
<jguzman@jccu1.org>; kconder@jccu1.org <kconder@jccu1.org>
1 attachments (459 KB)
Thesis.Flyer.Fall19.pdf;
Hello Jasper County School Administrators! 
I am a graduate student currently working toward a specialist degree in School Psychology and
prac cing as a School Psychologist Intern with South Eastern Special Educa on (SESE). I am recrui ng K-
8 teachers to take a brief survey now (then again in two months) regarding the learning behaviors of 2-
4 of their randomly chosen, anonymous students. All teacher par cipants who provide complete data
(at  me 1 and  me 2) will be entered for a chance to win a $50 Amazon gi  card. Those who provide
ratings for two students will receive one entry, while those who provide ratings for four students will
receive two entries. Both general educa on and special educa on teachers are welcome, and the
student age range is from 5-14. 
I would greatly appreciate your permission to recruit your teachers, so that we can obtain a
representa ve sample of par cipants. If you have any ques ons or concerns, please do not hesitate to
voice them. A ached is the flyer, and the survey link is as
follows: http://eiu.co1.qualtrics.com/jfe/form/SV_e55BdJrYN2w75kx
The window of opportunity will close on October 25th.
Thank you for your  me!
Nikki Davidson
School Psychologist Intern
South Eastern Special Educa on
217-512-0940
"Education is the most powerful weapon which you can use to change the world."
- Nelson Mandela
7060 0
Opportunity to Win a $50 Amazon gift card by Participating in Research
Nikki R Davidson <nrdavidson@eiu.edu>
Tue 10/8/2019 8:43 AM
To:  tzumbahlen@jccu1.org <tzumbahlen@jccu1.org>; mzumbahlen@jccu1.org <mzumbahlen@jccu1.org>;
swilliams@jccu1.org <swilliams@jccu1.org>; vwermert@jccu1.org <vwermert@jccu1.org>; dwalker@jccu1.org
<dwalker@jccu1.org>; sstark@jccu1.org <sstark@jccu1.org>; crudolphi@jccu1.org <crudolphi@jccu1.org>; bridlen@jccu1.org
<bridlen@jccu1.org>; lprobst@jccu1.org <lprobst@jccu1.org>; spickens@jccu1.org <spickens@jccu1.org>;
gniemerg@jccu1.org <gniemerg@jccu1.org>; jmartin@jccu1.org <jmartin@jccu1.org>; dmahaffey@jccu1.org
<dmahaffey@jccu1.org>; sklingler@jccu1.org <sklingler@jccu1.org>; jkinder@jccu1.org <jkinder@jccu1.org>;
rkennedy@jccu1.org <rkennedy@jccu1.org>; cjames@jccu1.org <cjames@jccu1.org>; thoward@jccu1.org
<thoward@jccu1.org>; dhoward@jccu1.org <dhoward@jccu1.org>; mheuerman@jccu1.org <mheuerman@jccu1.org>
Cc:  Jessica Guzman <jguzman@jccu1.org>
Hello, Newton Elementary educators!
I am a graduate student currently working toward a specialist degree in School Psychology and
prac cing as a School Psychologist Intern with South Eastern Special Educa on (with placement in
Jasper and Hutsonville 😊). I am recrui ng K-8 teachers to take a brief survey now (then again in two
months) regarding the learning behaviors of 2-4 of their randomly chosen, anonymous students. All
teacher par cipants who provide complete data (at  me 1 and  me 2) will be entered for a chance to
win a $50 Amazon gi  card. Those who provide ra ngs for two students will receive one entry, while
those who provide ra ngs for four students will receive two entries. To provide ra ngs for four students,
simply click the survey link to take it a second  me.
Access the survey here: h p://eiu.co1.qualtrics.com/jfe/form/SV_e55BdJrYN2w75kx
7161
Thank you for your  me!
Nikki Davidson
School Psychologist Intern
South Eastern Special Educa on
7262
Second Set of Ratings - Completion Will Earn an Entry to Win a $50 Amazon Gift Card
Nikki R Davidson <nrdavidson@eiu.edu>
Wed 12/4/2019 10:18 AM
To:  bickfordm@charlest.k12.il.us <bickfordm@charlest.k12.il.us>
Hi Molly,
In October, you par cipated in psychometric research via my Qualtrics Survey. You completed ra ngs on
the following students:
male - DC
female - RS
Please follow this link to provide current ra ngs for those two students. Upon comple on, you will be
automa cally entered to win a $50 Amazon Gi  Card. The winner will be announced via email on
December 30th and will receive the card immediately. 
Your par cipa on is highly valued. Thank you for your  me!
Best,
Nikki Davidson
School Psychologist Intern
South Eastern Special Educa on
217-512-0940
"Education is the most powerful weapon which you can use to change the world."
- Nelson Mandela
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